ILLUSTRATIONS
A photostatic enlargement, scale 1:24,000, made from portions of the Corps of Engineers, U. S. Army, Knik and Eklutna quadrangles, scale 1:62,500, was used as a base map for field work. Accessibility Figure 1 shows the relationship of the area investigated to the Alaska Railroad and to the Anchorage-Palmer Highway. An unsurfaced road, passable to the average car, extends up the right bank of Eagle River for 1.8 miles. By Spring of 1949, this road will be extended 1.5 miles to a point approximately opposite the mouth of South Fork Eagle River. A branch leaves this road 0.6 mile from the highway and extends in a general southeast direction to a cabin near R.P. 21. This branch is passable in good weather. A road extending up the left bank from B.M. 470 to R.P. 6 is passable only to vehicles with four-wheel-drive, except for the first 0.5 mile.
Vegetation
The valley fill that chokes the lower Eagle River valley is covered with a dense growth consisting chiefly of birch, but with alder, aspen, and poplar. Underbrush is rather thick and consists of high bush cranberry and other shrubby plants. Plate 1A shows a typical stand of this growth. Dam site mapping would be on ground with this type growth except for the river bottom where there is considerable black spruce. The reservoir area is flat and swampy, and for the most part is covered with black spruce.
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Topography of Eagle Valley
Eagle Valley is a straight, steep-walled, trough-like valley, from 1 to 2 miles wide, whose smooth open course is the result of erosion by one or more glaciers that have moved down the valley. Through the reservoir area, extending from a point about 11% miles below the glacier to a short distance below the mouth of South Fork, the valley has a broad, flat bottom, over which the river meanders widely. (See plate IB.) Downstream from the mouth of South Fork, the valley is partially filled with a mass of glacial debris deposited by Eagle Glacier and its melt water. (See plate 2A.)
The fill surface is relatively flat and smooth except for a number of low ridges elongated parallel to the axis of the valley, and a depression lying between the mass of fill and the left.wall of the valley. (See plate 2B.) This depression, which narrows gradually as the lower end of the valley is approached, was probably occupied by the last ice remnant, and so was not filled with outwash. Eagle River now occupies this depression from about the mouth of South Fork to the vicinity of R.P. 5 (see figure 1) , where it turns and breaches the mass of glacial debris. This breach and that part of the depression not occupied by Eagle River are shown on plate 3.
Drainage area
The approximate drainage area of Eagle Valley upstream from the railroad bridge is 206 square miles, of which 13 square miles are occupied by glaciers. and structure is obscure. Distribution of surface exposures is shown on figure 1. Inasmuch as the problems at the dam sites did not involve bedrock, no detailed study was made.
Valley fill
Character. -The valley fill materials consist of unconsolidated glacial deposits laid down either by Eagle Glacier or by its melt waters. At the mouth of the valley these deposits intermingle with similar deposits left by the great glacier that filled Knik Arm or by its melt waters Heavy forest cover and lack of time prevented the detailed mapping necessary to delineate the various types of glacial deposits. Hence, on figure 1, one pattern is used to show the areal extent of all glacial deposits, except for a series of silts and clays shown by a second pattern.
1. Silts and clays. -These beds underlie the other glacial deposits and are found in banks along Eagle River from 2.65 to 3.3 miles, and at mile 6.5, upstream from the railroad bridge. They consist of light bluish-gray, fine-grained, thinlybedded, lean, silty clays, containing interbedded layers of fine silt and of fine, clean, even-grained sand from % to 2 inches thick. In one exposure, a 1-inch bed of volcanic ash was observed.
2. Other glacial deposits. -The glacial deposits exposed in cuts along the Anchorage-Palmer Highway and in cut banks along Eagle River are predominantly washed drift, although beds of till do occur. For the most part, these deposits consist of more or less lenticular beds of well-stratified, compact, cobbly gravels that vary in thickness from a few feet to 25 or 30 feet.
These gravels vary in texture from coarse to fine; appear to be fairly well-graded; have a silty sand matrix; and in attitude are horizontal or dip at low angles toward the center of the valley and downvalley. Beds of till from 2 to 10 feet thick are interbedded with the gravels in several exposures. Lenticular beds of cleaner, more permeable gravels and of clean, even-grained sands varying in texture from coarse to fine fill channels cut into the gravels. Plate 4A shows these gravels with an interbedded till layer and a channel filled with sands and clean gravels.
From 3.2 to 3.4 miles above the railroad bridge in the right bank of the river are some deposits of gravels and sands that are slumped and contorted, contain interbedded masses of till and show extreme range and abrupt changes in grain size (plate 4B). These are interpreted as ice-contact deposits.
In the main mass of debris which lies between the river and right wall of the valley, exposures are few and scattered. However, all that were observed showed a light-grayish-brown, very compact, massive, impervious, stony till, containing cobbles up to about 6 inches and occasional boulders to several feet. The matrix is a lean, clayey silt or rock flour. In most exposures, the matrix makes up too high a percent of the whole for the till to be well graded.
Depth to bedrock. -Bedrock crops out near the center of Eagle Valley in the abutments of the Anchorage to Palmer Highway bridge at an altitude of 250 feet. (See figure 1.) However, since Eagle Glacier at its maximum extent was more than 2 miles wide, it very probably deepened the valley below this level, and possibly even below sea level. Altitude and location of the low point in the bedrock floor is unknown. Between this rock exposure and bedrock underlying the right valley wall there is a distance of more than 1 mile, which is wide enough for a rather deep channel. Between this rock and bedrock in the left valley wall there is a distance of about three-fourths mile. Several feet of thinly laminated, nearly horizontal, bluish-gray clays are exposed just above the water level in left middle ground. Remainder of_ deposit is mostly folded and faulted gravels with ~*~~ •Jinterbedded masses of sand, silts, and till. 
A. LOOKING DOWN EAGLE RIVER FROM LEFT

Foundation
In either area, a dam would have to be founded on unconsolidated glacial deposits. The probable general relationship of these deposits to a possible dam and to the valley as a whole is shown on the cross sections of figure 2.
Dam site area No. 1. -Views of each abutment are shown on plate 5A and B, and a general view of area No. 1 in the center of plate 2B, from one-fourth to one-half of an inch below the horizon. Glacial sediments exposed in cut banks along the river consist of silty gravels with minor amounts of interbedded sands and silts in small lenticular beds. A view of these deposits is shown in plate 6A. Permeability of these deposits as a whole is probably medium to low. The extent of these gravels back into the abutments is unknown, but the fact that till was found on the fill surface between the river and the right valley wall, plus the smooth form of the fill surface that is entirely lacking in kettle and kame topography, suggests that this mass might be largely till. Extensive drilling will be required to establish the relationship and extent of these deposits and to establish their permeability characteristics.
Dam site area No. 2. -A general view of this area is shown on plate 6B. The glacial sediments exposed in the right abutment consist of the clays and silts previously described overlain by contorted and slumped gravels containing interbedded sands, silts, and masses of till. The deposit as a whole is suggestive of ice-contact sediments. Small seeps emerge from the gravels at their contact with the clays, but on the whole the deposit does not appear highly permeable.
The left abutment is also underlain by gravels, but they are poorly exposed in the dam site area. At the upper end of the area, across the river from R.P. 21 (see figure 1) , a series of gravels is exposed in a 90-foot cut bank. These gravels are heavily bedded, slightly silty, probably of medium and low permeability, and dip gently northward. They contain one interbedded till layer 2 feet thick and a channel filled with rather permeable gravels and clean sands in lenticular beds. Plate 4A shows this cut bank. Before a dam site in this area is considered, extensive drilling will be necessarey to establish the permeability of the various materials and to outline the downstream extent of this channel. This exposure would provide an excellent intake for reservoir waters to enter the glacial sediments, and the channel might provide a rather short and highly permeable conduit throughout the dam site.
Behind the ridge making up the left abutment is the depression described under "Topography." Water backed into this valley would bypass the dam site and have a short path of percolation either back into Eagle River or into Fossil Creek. The area through which seepage could take place is designated on figure 1 as "Area A." It should be mapped and permeability studies made of the sediments underlying it. From the topographic mapping now available, it appears that the minimum percolation path would be in the neighborhood of 1,000 feet under a maximum head of 150 feet with reservoir level at 450 feet altitude. This situation could be avoided by construction of an auxiliary dam across this valley as an extension of the main dam.
Apparent possible height of dam
In dam site area No. 1, the maximum height of dam is limited by:
1. Permeability of the glacial sediments.
2. Economic considerations that will limit the length and volume of embankment that can be constructed.
3. The foundation. Storage dams with a height of more than about 200 feet are commonly considered impracticable when built on a foundation of valley fill materials. A dam with maximum pool level at altitude 450 feet would rise 161 feet above present stream level, and would probably control the stream. However, if the value of increased storage and the extra power produced by increased head justified, and careful studies of the glacial sediments making up the foundation and abutments permitted a higher dam, topography would allow a dam with a pool level at 500 feet altitude or possibly even higher.
In dam site area No. 2, topography limits the maximum pool level to an altitude not over 450 feet, unless, in addition to the main dam across the river channel, a secondary dam is built across the depression between the ridge making up the left abutment and the left wall of the valley. (See figure 1, and cross section CD, figure 2.) With an auxiliary dam, the pool level might possibly be raised to an altitude of 500 feet. However, permeability of the glacial sediments in the abutments may limit the pool level to a lower altitude.
Type and length of possible dam Foundation conditions in both areas would require a dam of flexible earth-embankment type. The approximate crest length for various heights is shown in the following table:
